We present the results of FLAMES/UVES and FLAMES/GIRAFFE spectroscopic observations of 23 low-mass stars in the L1615/L1616 cometary cloud, complemented with FORS2 and VIMOS spectroscopy of 31 additional stars in the same cloud. L1615/L1616 is a cometary cloud where the star formation was triggered by the impact of the massive stars in the Orion OB association. From the measurements of the lithium abundance and radial velocity, we confirm the membership of our sample to the cloud. We use the equivalent widths of the Hα, Hβ, and the He i λ5876, λ6678, λ7065Å emission lines to calculate the accretion luminosities, Lacc, and the mass accretion rates,Ṁacc. We find in L1615/L1616 a fraction of accreting objects (∼ 30%), which is consistent with the typical fraction of accretors in T associations of similar age (∼ 3 Myr). The mass accretion rate for these stars shows a trend with the mass of the central object similar to that found for other star-forming regions, with a spread at a given mass which depends on the evolutionary model used to derive the stellar mass. Moreover, the behavior of the 2M ASS/W ISE colors withṀacc indicates that strong accretors with logṀacc > ∼ −8.5 dex show large excesses in the JHKs bands, as in previous studies. We also conclude that the accretion properties of the L1615/L1616 members are similar to those of young stellar objects in T associations, like Lupus.
Introduction
The Lynds 1616 cloud (hereafter L1616; Lynds 1962) , at a distance of about 450 pc, forms, together with Lynds 1615 (hereafter L1615), a cometary-shaped cloud west of the Orion OB association (α ∼ 5 h 7 m , δ ∼ −3
• 20 ′ ; see review by Alcalá et al. 2008 , and references therein). It extends about 40
′ in the sky and shows evidence of ongoing star formation activity that might have been triggered by the ultraviolet (UV) radiation coming from the massive stars in the Orion OB association (see Stanke et al. 2002, and references therein) . In particular, recent studies led by Lee & Chen (2007) support the validity of the radiation-driven implosion mechanism, where the UV photons from luminous massive stars create expanding ionization fronts to evaporate and compress nearby clouds into bright-rimmed or comet-shaped clouds, like L1615/L1616. Implosive pressure then causes dense clumps to collapse, Send offprint requests to: K. Biazzo ⋆ Based on FLAMES (UVES+GIRAFFE) observations collected at the Very Large Telescope (VLT; Paranal, Chile). Program 076.C-0385(A). Correspondence to: katia.biazzo@oact.inaf.it prompting the formation of stars. Young stars in cometshaped clouds are therefore likely to have been formed by a triggering mechanism. Alcalá et al. (2004) reported a sample of 33 young stellar objects (YSOs) associated with L1615/L1616, while Gandolfi et al. (2008) performed a comprehensive census of the pre-main sequence (PMS) population in L1615/L1616, which consists of 56 YSOs. These two works were focused on the investigation of the star formation history, the relevance of the triggered scenario, and the initial mass function, but no study on accretion properties was addressed. As a continuation of these works, here we use further spectroscopic observations to derive the accretion luminosity, L acc , and the mass accretion rate,Ṁ acc , of a sample of low-mass YSOs in L1615/L1616. We also investigate whether the accretion properties of young stellar objects in a cometary cloud like L1615/L1616 are similar to those of PMS stars in T associations, like Lupus, Taurus or Chamaeleon.
The outline of the paper is as follows. In Sect. 2, we describe the spectroscopic observations, the data reduction, and the sample investigated. In Sect. 3, several accretion diagnostics are used to derive the mass accretion rates. The main results on the accretion and infrared (IR) properties are discussed in Sect. 4, while our conclusions are presented in Sect. 5
1 . 2. Observations, data reduction, and the sample
FLAMES observations and data reduction
The observations were conducted in February-March 2006 in visitor mode using FLAMES (UVES+GIRAFFE) at the VLT. The CD#3 cross-disperser and the LR6 grating were used for the UVES and GIRAFFE spectrographs, respectively. A brief summary of the observations is given in Table 1 , while the complete journal of the observations is given in Table 3 . We observed 23 lowmass (0.1 < ∼ M ⋆ < ∼ 2.3M ⊙ ) objects with GIRAFFE in the MEDUSA mode 2 ; one target (the classical T Tauri starCTTs -LkHα 333) was observed with both spectrographs. Nineteen objects were observed several (2-7) times within 2 days (see Table 3 ).
The reduction of the UVES spectra was performed using the pipeline developed by Modigliani et al. (2004) , which includes the following steps: subtraction of a master bias, echelle order definition, extraction of thorium-argon spectra, normalization of a master flat-field, frame extraction, wavelength calibration, and correction of the science frame for the normalized master flat-field. Sky subtraction was performed with the IRAF 3 task sarith using the fibers allocated to the sky.
The GIRAFFE data were reduced using the GIRAFFE Base-Line Data Reduction Software 1.13.1 (girBLDRS; Blecha et al. 2000) : bias and flat-field subtraction, correction for the fiber transmission coefficient, wavelength calibration, and science frame extraction were performed. Then, a sky correction was applied to each stellar spectrum using the task sarith in the IRAF echelle package and by subtracting the average of several sky spectra obtained simultaneously during a given night.
The sample
Since our goal is to investigate the accretion and the IR properties of the YSOs in the cometary cloud, we need a well characterized sample of YSOs both in terms of their physical parameters and their association with the cloud, as well as in terms of their accretion diagnostics and IR colors.
The stellar parameters (spectral types, effective temperatures, luminosities, and masses) were derived by tweenṀacc derived through three different PMS evolutionary tracks, and notes on individual objects.
2 This is the observing mode of FLAMES in which 132 fibers each with a projected diameter on the sky of 1.
′′ 2, feed the GIRAFFE spectrograph. Some fibers are set on the target stars and others on the sky background.
3 IRAF is distributed by the National Optical Astronomy Observatory, which is operated by the Association of the Universities for Research in Astronomy, inc. (AURA) under cooperative agreement with the National Science Foundation. Gandolfi et al. (2008) . We adopt those determinations here. We note that one object, namely TTS 050730.9−031846, has a significantly lower luminosity compared to the other objects in the sample (see Fig. 3 in Gandolfi et al. 2008 ). This most-probable sub-luminous object is further discussed in Appendix C.
Regarding the association with the cloud, we investigated the kinematics by means of radial velocity (RV) determinations, V rad , and lithium abundance, log n(Li), following the same methods as in Biazzo et al. (2012) . The details of such determinations can be found in Appendix A.1. The radial velocity distribution of the YSOs in L1615/L1616 has an average of V rad = 23.2 ± 3.1 km s −1 (see Fig. A.1) , which is consistent with that reported by Alcalá et al. (2004) (i.e. V rad = 22.3 ± 4.6 km s −1 ), and in general with that of the Orion complex (see, e.g., Briceño 2008; Biazzo et al. 2009; Sergison et al. 2013) . Likewise, the average lithium abundance is log n(Li) ∼ 3.3 dex with a dispersion of ±0.3 dex (see Table 3 and Appendix A.2). Both radial velocities and lithium abundances confirm that all targets studied in this work are associated with the cometary cloud.
In order to have a more complete sample, we included in our analysis the YSOs lacking FLAMES spectroscopy, but for which Gandolfi et al. (2008) have provided measurements of the Hα equivalent width from FORS2@VLT and VIMOS@VLT low-resolution spectra acquired in FebruaryMarch 2003. Figure 1 shows the comparison between our Hα equivalent widths 4 (EW Hα ) and the measurements reported by Gandolfi et al. (2008) for the stars in common. Although there is a general agreement, the Gandolfi et al. (2008) EW Hα are systematically higher than ours in average by about 4Å (excluding the three most deviating stars). We believe that this systematic difference is due to the lower spectral resolution used by Gandolfi et al. (2008) with respect to the resolution of our FLAMES spectra, whereas for the three YSOs that deviate significantly from the 1:1 relationship in Fig. 1 the differences are most likely related to variability. Two of these objects will result to be accretors (see later on) and their variability will be discussed in Sections C.1 and C.3, while the other is a weak lined T Tauri star (WTTs) and the difference of ∼ 10Å between our EW Hα and the values by Gandolfi et al. (2008) could be related to stellar activity phenomena. This comparison justifies in the following analysis the use of the Gandolfi et al. (2008) EW Hα values for the stars not observed by us. Therefore, our analysis is based on 23 objects observed by us with FLAMES, and 31 targets previously observed by Gandolfi et al. (2008) at low resolution. All these objects are listed in Tables 4 and 5 .
We used the criteria of White & Basri (2003) based on spectral types and EW Hα to distinguish between accretors and non-accretors. In this way, a total of 15 YSOs in L1615/L1616 can be classified as accretors, 7 within our sample and 8 within the Gandolfi et al. (2008) sample. Note that TTS 050649.8−031933, originally classified as a WTTs by Gandolfi et al. (2008) is tagged here as accretor because its spectrum shows helium and forbidden oxygen lines in 4 Equivalent widths of all lines used in the present work as accretor diagnostics were measured by direct integration using the IRAF task splot. As errors in the line equivalent widths, the standard deviations of three measurements were adopted. emission (see Sect. C.2), typical of accreting objects (see their Table 4 ).
In addition, we considered ancillary IR data both from the Two-Micron All Sky Survey (2M ASS; Cutri et al. 2003) and from the Wide-field Infrared Survey Explorer (W ISE; Cutri et al. 2012) catalogues (see Table 4 ) to investigate the IR properties of the sample and their possible correlation with accretion diagnostics.
The position in the 2M ASS color-color diagram of all YSOs classified here as accretors and non-accretors is shown in Fig. 2 (filled and opened symbols, respectively). All YSOs classified by us as accretors show near-IR excess. The anomalous colors of TTS 050730.9−031846 are consistent with its sub-luminous nature (see Section C.1). The three non-accretors with apparently infrared excess represent stars with high values of A V , as reported by Gandolfi et al. (2008) . Their W ISE colors are typical of Class III objects, confirming their WTTs nature (see Fig. 3 ). Moreover, note that all YSOs classified here as accretors have W ISE colors typical of Class II YSOs.
Summarizing, we find a fraction of accretors in L1615/L1616 (∼30%) consistent within the errors with the fraction of disks recently reported by Ribas et al. (2014) for an average age of 3 Myr (see their Fig. 2 ).
Accretion diagnostics and mass accretion rates
According to the magnetospheric accretion model (Uchida & Shibata 1985; Königl 1991; Shu et al. 1994) , matter is accreted from the disk onto the star and shocks the stellar surface producing high temperature (∼ 10 4 K) gas, giving rise to emission in the blue continuum and in many lines, which can be observed as photometric and spectroscopic diagnostics. Primary accretion diagnostics, such as the UV excess emission, the Paschen/Balmer continua, and the Balmer jump (see, e.g., Herczeg & Hillenbrand 2008; Alcalá et al. 2014) , and Gandolfi et al. (2008) , while squares mark the targets observed for this work with the FLAMES spectrograph. Filled symbols are the most probable accretors as defined in Section 2.2. The dwarf (lower branch; Bessell & Brett 1988) and the giant (upper branch; Kenyon & Hartmann 1995) sequences are marked by solid lines. The arrow at the top upper-left corner indicates the reddening vector for A V = 2 mag. The CTTs locus (Meyer et al. 1997 ) is delimited by the dotted lines. The position of the sub-luminous candidate TTS 050730.9−031846 is also displayed. The mean 2MASS photometric errors are overplotted on the lower-right corner of the panel.
secondary tracers, like hydrogen recombination lines and the He i, Ca ii, Na i lines (see, e.g., Muzerolle et al. 1998; Antoniucci et al. 2011; Biazzo et al. 2012 ) are therefore useful tools to detect accretion signatures and to derive the energy losses due to accretion, i.e. the accretion luminosity (e.g., Gullbring et al. 1998; Herczeg & Hillenbrand 2008; Rigliaco et al. 2011b; Ingleby et al. 2013; Alcalá et al. 2014) .
In the context of the magnetospheric accreting model, the accretion luminosity can be converted into mass accretion rate,Ṁ acc , using the following relationship (Hartmann 1998) :
where M ⋆ and R ⋆ are the stellar mass and radius, respectively, R in is the YSO inner-disk radius, and G is the universal gravitational constant. R in corresponds to the distance at which the disk is truncated -due to the stellar magnetosphere -and from which the disk gas is accreted, channeled by the magnetic field lines. In previous works, it has been assumed that R in is ∼ 5 R ⋆ (see, e.g., Alcalá et al. 2011 ).
The accretion luminosity can be estimated from empirical linear relationships between the observed line luminosity, L λ , and L acc derived through primary diagnostics (see, e.g., Gullbring et al. 1998; Herczeg & Hillenbrand 2008; Alcalá et al. 2014) . Such relationships have been es-tablished by the simultaneous observations of many accretion indicators and by modeling the continuum excess emission.
For the accretors in our sample, we used the luminosity of several emission lines (Hα λ6563Å, Hβ λ4861Å, He i λ5876Å, He i λ6678Å, and He i λ7065Å) within the wavelength range covered by the FLAMES spectra, while for the objects in Gandolfi et al. (2008) we used the Hα line. We then considered the recent L λ − L acc relations by Alcalá et al. (2014) to derive the accretion luminosity from each line. These relationships consider a combination of all accretion indicators calibrated on sources for which the UV excess emission and the Paschen/Balmer continua were measured simultaneously.
Unfortunately, we do not have simultaneous or quasisimultaneous photometry in hand and our fiber-fed spectra cannot be calibrated in flux. Therefore, the best approach to calculate line luminosities from our data is by deriving line surface fluxes using the equivalent widths and assuming continuum fluxes from model atmospheres. Thus, the line luminosity L λ was calculated using the same approach as in Biazzo et al. (2012) . In particular,
where the stellar radius was taken from Gandolfi et al. (2008) and the surface flux, F λ , was derived by multiplying the EW of each line (EW λ ) by the continuum flux at wavelengths adjacent to the line (F λ±∆λ cont ). The latter was gathered from the NextGen Model Atmospheres (Hauschildt et al. 1999) , assuming the corresponding YSO effective temperature and surface gravity. The gravity was estimated for every YSO from the mass and stellar radius reported in Gandolfi et al. (2008) . In particular, we considered the three different M ⋆ values provided by the authors for three different sets of PMS evolutionary tracks (namely, Baraffe et al. 1998 and Chabrier et al. 2000 , D'Antona & Mazzitelli 1997 , Palla & Stahler 1999  hereafter Ba98+Ch00, DM97, PS99, respectively, as used in Gandolfi et al. 2008) . We stress that the mean difference in log g coming from the use of the three evolutionary tracks varies from ∼0.0 to 0.4 dex. Such a kind of differences in log g may lead to an uncertainty in the continuum flux of less than ∼ 10%, mainly depending on the effective temperature, the surface gravity itself, and the line considered. This represents the typical error in the continuum flux we considered for the estimation of the uncertainty inṀ acc (see text later on).
In the end, the different line diagnostics considered by us yielded consistent values of L acc , which justified the use of all of them to compute an average L acc for each YSO (see Table 6 ). In this way, the error on the average L acc derived from several diagnostics, measured simultaneously, is minimized, as found by Rigliaco et al. (2012) and Alcalá et al. (2014) . The mass accretion rate (Ṁ acc ) was then calculated using L acc and the Eq. 1, and adopting the M ⋆ and R ⋆ values reported in Gandolfi et al. (2008) . For every accretor, we thus derived three values ofṀ acc using the three values of M ⋆ (Table 6 ).
Contributions to the error budget onṀ acc include uncertainties on stellar mass, stellar radius, inner-disk radius, and L acc . Assuming mean errors of ∼ 0.1M ⊙ in M ⋆ and ∼ 0.1R ⊙ in R ⋆ (Gandolfi et al. 2008 ), 1 − 13% as relative error in EW λ , 10% in F λ±∆λ cont , and the uncertainties in the relationships by Alcalá et al. (2014) , we estimate a typical error in logṀ acc of ∼ 0.5 dex.
Note that the equivalent width values are not corrected for veiling, which alters the continuum of the spectra. In case of strong accretors, the continuum excess emission becomes important, but we quantify this effect on our sample in the next section.
Impact of veiling on theṀ acc estimates
We estimate how the amount of veiling affects theṀ acc estimates by running the ROTFIT 5 code (Frasca et al. 2003 (Frasca et al. , 2006 on the spectra of our accretors. This code compares the target spectrum with a grid of slowly-rotating and lowactivity templates, aligned with the target spectrum, resampled on its spectral points, and artificially broadened with a rotational profile until the minimum of the residuals is reached (see details in Frasca et al. 2014, submitted) . In order to find the best template reproducing the veiled accretors, we included the veiling as an additional parameter. This was done by adding a featureless veiling to each template, whose continuum-normalized spectrum becomes:
This procedure could be applied only to 5 accretors in our sample. Unfortunately, the low resolution of the spectra acquired by Gandolfi et al. (2008) and the very low S/N ratio of some FLAMES spectra were not sufficient to apply our method.
In Fig. 4 we show an example of an accreting star observed with UVES (LkHα 333), with veil = 0.5, as found by ROTFIT. In Table 2 , we list the mean veiling derived from the FLAMES spectra. Using these values, we could estimate the newṀ acc correcting the measured EWs of the lines by the factor (1 + veil). We can conclude that the correction for the veiling leads to a difference of ∼ 0.25 dex in logṀ acc at most, i.e. within the errors of our estimates and not affecting our conclusions. Similar results were also found by Costigan et al. (2012) . Hereafter, as we could not evaluate the veiling for all our targets, we will adopt thė M acc without any correction for the veiling. 
Variability
Being based on single "epoch" measurements of line equivalent widths and continuum fluxes estimates, our calcu- Fig. 3 . WISE/2MASS color-color diagrams of the L1615/L1616 targets. Dashed lines indicate the boundaries of Class I, Class II, and disk-less stars (Class III objects) as defined in Koenig et al. (2012) . The non-accretors falling within the Class II region will be discussed in Appendix C. Symbols are as in Fig. 2 . lations of line luminosity and accretion luminosity represent only an instantaneous snapshot of L acc andṀ acc . As in previous investigations in other star forming regions (SFRs; see, e.g., Nguyen et al. 2009; Biazzo et al. 2012; Costigan et al. 2012; Fang et al. 2013; Costigan et al. 2014) , and based on multi-epoch observations of several of our targets, we estimate that short-time scale (∼48 hours) variations may induce a scatter on logṀ acc of < 0.3 dex, while at a longer time scale (a few years) it may be up to ∼ 0.6 dex (see Appendix C.3). Therefore, as claimed in those studies, here we also conclude that YSOs variability may account for variations in logṀ acc in the range of ∼ 0.2 − 0.6 dex.
Results and discussion
In the following, we discuss the accretion properties of the sample and their link with the stellar parameters and the IR colors.
Accretion luminosity versus stellar parameters
At low levels of accretion, the chromospheric emission may have an important impact on the estimates of L acc (see Manara et al. 2013, and references therein) . This contribution should be therefore considered when accretion properties are studied. As shown in Fig. 5 , the accretion luminosity of the YSOs in L1615/L1516 decreases monotonically with the effective temperature. The dashed line in this figure shows the chromospheric level as determined by Manara et al. (2013) , and represents the locus below which the contribution of chromospheric emission starts to be important in comparison with energy losses due to accretion. All accreting YSOs in L1615/L1616 fall well above the "systematic noise" due to chromospheric emission and show L acc /L ⊙ very similar to the values recently derived for members of the Lupus SFR by Alcalá et al. (2014) and estimated through primary diagnostics. Figure 6 shows the mean accretion luminosity as a function of the stellar luminosity. As already observed by previous investigations in other SFRs, like ρ Ophiucus, Taurus, and Lupus (Muzerolle et al. 1998; Natta et al. 2006; Alcalá et al. 2014) , the accretion luminosity increases with the stellar luminosity. In our sample of accreting stars, L acc follows a trend which is similar to the recent power-law found by Alcalá et al. (2014) in the Lupus star-forming region. Moreover, the dispersion of our data points in L acc is similar. As in other star forming regions, the accretion luminosity of the YSOs in L1615/L1616 is a fraction of the stellar luminosity, and falls in the range between 0.1L ⋆ to 0.01L ⋆ (see, e.g., Muzerolle et al. 1998; White & Hillenbrand 2004; Antoniucci et al. 2011; Caratti o Garatti et al. 2012; Alcalá et al. 2014) .
Mass accretion rate versus stellar mass
The distribution of YSOs in theṀ acc versus M ⋆ plane provides an important diagnostic for the studies of the evolution of mass accretion (see Hartmann et al. 2006) . TheṀ acc versus M ⋆ relationship has been obtained for a number of different star-forming regions (e.g., Taurus, Ophiuchus, σ Orionis, Orion Nebula Cluster, Trumpler 37). In all regions studied so far it has been found that, although there is a rough correlation ofṀ acc with the square of M ⋆ , the scatter ofṀ acc for a given mass is very large (e.g., Muzerolle et al. 2005; Natta et al. 2006) .
The physical origin of theṀ acc ∝ M α ⋆ relationship, with α ≈ 2, is still unclear. Alexander & Armitage (2006) have suggested that the correlation reflects the initial conditions established when the disk formed, followed by subsequent viscous disk evolution of the disk. The natural decline of the mass accretion rate with age in viscous disk evolution and effects due to evolutionary differences within a sample have been ruled out as possible cause for the large spread of the relationship within individual star forming regions (Mohanty et al. 2005; Natta et al. 2006 ). Moreover, shortterm (see, e.g., Nguyen et al. 2009; Biazzo et al. 2012 ) and long-term variability may contribute to, but cannot explain the large vertical spread of theṀ acc − M ⋆ relationship (Biazzo et al. 2012; Costigan et al. 2012 Costigan et al. , 2014 . It appears more likely related to a spread in the properties of the parental cores, their angular momentum in particular (e.g., Hartmann et al. 2006; Dullemond et al. 2006) , in stellar properties, such as X-ray emission (Muzerolle et al. 2003) , or on the competition between different accretion mechanisms, such as viscosity and gravitational instabilities (Vorobyov & Basu 2008) . As opposed to Dullemond et al. (2006) , Ercolano et al. (2014) argued that theṀ acc versus M ⋆ relation for a population of disks dispersing via X-ray photo-evaporation is completely determined by the shape of the X-ray luminosity function, hence requires no spread in initial conditions other than the dependence on stellar mass. On the other hand, Alcalá et al. (2014) have concluded that mixing mass-accretion rates calculated with different techniques may increase the scatter in theṀ acc versus M ⋆ relationship. They also have claimed that the different methodologies used to derive accretion luminosity and line luminosity, as well as the different evolutionary models used to estimate masses may lead to significantly different results on the slope of the relationship.
The results in theṀ acc − M ⋆ plane for our sample of accretors in L1615/L1616 are shown in Fig. 7 . The three panels in this figure correspond to the values ofṀ acc calculated from the three estimates of M ⋆ drawn from the three evolutionary models, as labeled in the figure. Since our number statistics is low, we do not attempt a linear fit to theṀ acc − M ⋆ relationships, but for comparison, we overplot theṀ acc − M ⋆ linear fit with a slope of 1.8 ± 0.2 recently calculated for Lupus YSOs (Alcalá et al. 2014) , for which the accretion luminosity was directly derived by modeling the excess emission from the UV to the near-infrared as the continuum emission of a slab of hydrogen. Similar findings were also obtained in other T associations, like Taurus or Chamaeleon (see, e.g., Herczeg & Hillenbrand 2008; Antoniucci et al. 2011; Biazzo et al. 2012) .
The accretors in L1615/L1616 follow closely theṀ acc − M ⋆ relationship seen for the YSOs in Lupus by Alcalá et al. (2014) , but interestingly the scatter changes depending on the evolutionary tracks used to derive the stellar masses. As concluded in Appendix B, the different evolutionary tracks have negligible effects on the computation of logṀ acc , meaning that the scatter in the logṀ acc − log M ⋆ diagram is mainly induced by the uncertainty on the mass, which is model-dependent. The DM97 tracks seem to produce the largest scatter.
We stress, however, that some scatter in theṀ acc − M ⋆ relationship (up to around ±0.5 − 0.6 dex in logṀ acc ; see, e.g., Costigan et al. 2014 , and references therein) may come from intrinsic variability, as our line luminosity determinations were obtained from single "epoch" measurements of line equivalent widths and assuming continuum flux coming from model atmospheres (see Section 3.2).
Accretion versus infrared properties
Near-and mid-IR colors can be used to probe the inner disk region. Hartigan et al. (1995) , studying a sample of 42 T-Tauri stars and using the K − L color excesses, pointed out that disk dissipation is mainly due to the formation of micron-sized dust particles, which merge together to create planetesimals and protoplanets at the end of the CTTs phase. Protoplanets may clear the innermost part of the disk where the gas and dust have temperature of the order of ∼ 1000 K and emit mainly at near-IR and mid-IR wavelengths. This causes the disk to decrease or loose its near-IR color excess and at the same time the opening of a gap in the disk (see, e.g., Lin & Papaloizou 1993) , thereby possibly terminating accretion from the disk onto the star.
With the aim of investigating possible relationships between IR colors and accretion properties, we plotted in Fig. 8 W ISE colors as a function of the mass accretion rates derived using the PS99 tracks, from which masses could be estimated for all the accretors we studied in this work. Despite the poor statistics, the behavior of the 2M ASS and W ISE colors with accretion is different. While the 2M ASS colors tend to rise atṀ acc > ∼ 10 −10 M ⊙ yr −1 , the W ISE ones show no trend withṀ acc . In order to quantify the degree of possible correlations in Fig. 8 , we computed the Spearman's rank correlation coefficients with the IDL platform. These correlation coefficients, ranging from 0 to 1, show values around 0.6 for the relations betweenṀ acc and 2M ASS colors, and values very close to zero for the W ISE colors, meaning that the 2M ASS colors show an increasing trend with logṀ acc , while no trend is detected for the relations betweenṀ acc and the W ISE colors.
The trend between 2M ASS colors and logṀ acc could be an indication that objects with strong accretion have optically thick inner disks, as found in previous works (Hartigan et al. 1995; Rigliaco et al. 2011a; Biazzo et al. 2012 ). In particular, we can identify the regions logṀ acc > ∼ − 8.5 dex and J − H > ∼ 1.0 or H − Ks > ∼ 0.7 or J −Ks > ∼ 1.75 as those where strong accreting objects with large near-IR excess are found in L1615/L1616.
Conclusions
In this paper, we investigated the accretion and the IR properties of YSOs in the cometary cloud L1615/L1616 in Orion. For this purpose we used intermediate resolution (FLAMES@VLT) and low-resolution (FORS2@VLT + VIMOS@VLT) optical spectroscopy for 23 and 31 objects, respectively. Our main results can be summarized as follows: have the same behavior as YSOs in other star-forming regions, like Lupus or Taurus. This might imply that environmental conditions at which the cometary cloud is exposed uninfluenced the accretion evolution of the YSOs in this cometary cloud. 5. As recently found by other authors, we confirm that different methods used to derive stellar parameters and mass accretion rates introduce dispersion in thė M acc − M ⋆ relation; in particular, the differences in the evolutionary tracks used to derive M ⋆ and thenṀ acc produce a scatter in theṀ acc − M ⋆ relationship, but no significant systematic effect onṀ acc . 6. The color−Ṁ acc diagrams suggest that strong accretors (i.e. those with logṀ acc > ∼ −8.5 dex) show large excesses in the JHKs bands, indicative of inner optically thick disk, as in previous studies.
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